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(57)Abstract: 

PROBLEM TO BE SOLVED: To record and reproduce a present 
DVD system by improving light resistance and storage stability by 
using specific organic dye compound for a recording layer of an 
optical recording medium. 

SOLUTION: As organic dye compound used for a recording layer of 
an optical recording medium, at least one type of compound 
represented by a formula I and/or formula II (R1 is a hydrogen atom 
or 1-6C alkyl group which may have a substituent, R2 is aryl group 
which may have a substituent, R3 to R14 are independently each 
selected from a group consisting of hydrogen atom, halogen atom or 
1-6C alkyl group which may have a substitutent, alkoxy group which 
may have a substituent, aryl group which may have a substitutent, 
amino group and alkylamino group which may has a substituent and 
the like, and X, Y are each oxygen or sulfur) is contained. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The optical recording medium characterized by coming to contain at least one sort of compounds in which 
a recording layer is shown by the following structure expression (1) and/or (2) in the optical recording medium which 
comes to prepare a recording layer on a substrate at least through a direct or under-coating layer. 
[Formula 1] 



R 6 o 




(1) 




(2) 



R 7 Ri -a 



The alkyl group of the carbon numbers 1 -6 in which R1 may have the hydrogen atom or the substituent, and R2 
express among [type the aryl group which may have the substituent, respectively. R3, R4, R5, and R6 express 
independently what was chosen from the group which consists of an alkylamino radical which may have the alkoxy 
group which may have the alkyl group of the carbon numbers 1-6 which may have a hydrogen atom, a halogen atom, 
the hydroxy group, the nitro group, the carboxyl group, and the substituent, and the substituent, the aryl group 
which may have the substituent, an amino group, and a substituent respectively. R7, R8, R9, RIO, R1 1, R12, R13, 
and R14 express what was chosen from the group which consists of an alkylamino radical which may have the 
alkoxy group which may have the alkyl group of the carbon numbers 1-6 which may have independently a hydrogen 
atom, a halogen atom, a hydroxy group, a nitro group, a carboxyl group, and a substituent, respectively, and the 
substituent the aryl group which may have the substituent an amino group, and a substituent X and Y express 
oxygen or sulfur. ] 

[Claim 2] The optical recording medium according to claim 1 which is what a recording layer becomes from the 
mixolimnion of the compound shown by the front type (1) and/or (2), and the coloring matter which has the 
maximum absorption wavelength in 400-550nm. 

[Claim 3] The optical recording medium according to claim 2 which are at least one sort of coloring matter chosen 
from the group to which the coloring matter which has the maximum absorption wavelength is set to 500-650nm 
from the cyanine dye, porphyrazine coloring matter, and azo metal chelate compound of TORIMECHIN. 
[Claim 4] The optical recording medium according to claim 1, 2, or 3 with which a recording layer consists of a 
mixolimnion with the metal complex which has absorbing power in a long wavelength region, and does not have 
absorbing power in a record playback wavelength region rather than this record ingredient and this record ingredient 

[Claim 5] The optical recording medium according to claim 1, 2, or 3 with which a recording layer consists of a 
mixolimnion with the aminium coloring matter, potato NIUMU coloring matter, or G MONIUMU coloring matter which 
has absorbing power in a long wavelength region, and does not have absorbing power in a record playback 
wavelength region rather than this record ingredient and this record ingredient 

[Claim 6] The playback approach of the record characterized by reproducing record of an optical recording medium 
according to claim 1, 2, 3, 4, or 5 on the playback wavelength of 400-550nm. 

[Claim 7] The record playback approach characterized by reproducing an optical recording medium according to 
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claim 1, 2, 3, 4, or 5 with the record wavelength of 630-650nm on the playback wavelength of record, 630-685nm, 
and 400-550nm. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Recordable CD (CD-R) corresponding to compact disk (CD) specification is commercialized 
as an optical recording medium which has a reflecting layer on a substrate. A laser beam with a wavelength of 770- 
830nm is irradiated at a recording layer, and record playback of the information is carried out by detecting a lifting 
and the reflected light for physics or a chemical change to a recording layer. Development of the semiconductor 
laser of short wavelength progressed more, the red semiconductor laser which is the wavelength of 630-685nm was 
put in practical use recently, it is possible to make a beam diameter smaller by short wavelength-ization of the laser 
for record playback, and the optical recording medium (DVD-R) of high density began to be put more in practical 
use. This invention relates to the high density optical recording medium corresponding to the blue laser which uses 
for high density further the wavelength of 400-550nm in which record playback is possible. 
[0002] 

[Description of the Prior Art] 

1. Thing JP.57-82093.A Using Conventional Technical (1) Cyanine Dye of Postscript Mold Disk (WORM) for Data as 
Record Ingredient JP.58-56892.A JP,58-1 12790.A JP,58-1 14989.A JP,59-85791,A JP,60-83236,A JP.60-89842.A 
Thing JP,61-150243,A using JP.61-25886.A (2) phthalocyanine dye as a record ingredient JP,61-177287,A JP,61- 
154888,A JP.61 -246091, A JP,62-39286,A The conventional technical (1) cyanine dye / metallic reflective layer of a 
JP,63-37791,A JP,63-398882.,A recordable compact disk (CD-R) are used as a record ingredient. Used thing JP,1- 
159842,A JP,2-42652,A JP,2-13656,A JP,2-168446,A (2) phthalocyanine dye is used as a record ingredient. Used 
thing JP,1-176585,A JP,3-215466,A JP,4-1 13886.A JP.4-226390.A JP,5-1272,A JP.5-1 71052.A JP,5-1 16456.A 
Thing JP,4-46186,A using JP.5-69860.A JP,5-139044,A (3) azo metal chelate coloring matter as a record ingredient 
JP,4-141489,A JP,4-361088,A The conventional technique and the cyanine dye / metallic reflective layer of a JP,5- 
2795803.,A mass recordable compact disk (DVD-R) are used as a record ingredient. Used thing PIONEER R&D vol.6 
Development of No.2:DVD-Recordable, Thing JP.8-1 69182.A using the coloring matter/metallic reflective layer of 
basic development 4. and others of a DVD-R coloring matter disk as a record ingredient JP,8-209012,A JP,8- 
283263.A JP,9-58130,A [0003] 5. Many removable disks have appeared as data storage media of a current personal 
computer, as the past FDD comes out so and there was also in these, CD-ROM establishes one status completely 
and a CD-ROM drive is being preinstalled in almost all personal computers. And the compatibility over these CD- 
ROM system media is even one of the requirements for differentiation as removable media. For example, in order to 
enable it to reproduce the so-called CD-R which is the postscript mold media of CD system by CD-ROM, it enables 
it to record by having 60 - 70% or more of reflection factor in the state of un-recording, and reducing a reflection 
factor by record. With this compatibility, the information recorded on CD-R can be read with a CD-ROM drive. That 
need has been increasing in recent years also as the media for data storage as the object for data distributions from 
the fall of a drive price, or the height of compatibility, the object for software production, or general removable 
media with that same whose CD-Rs in which this postscript is possible were also the pro youths for authoring etc. 
conventionally. 

[0004] 6. At least one CD which has the capacity of 640MB from the former can accumulate the digital image for 74 
minutes (video CD). Although the technique of compression and coding of the image of MPEG1 is used for this video 
CD, it is the one half of a television picture usual in the screen resolution of an image where playback time amount 
is short. Since the specification of CD is born as digital are recording media for music, it is not suitable for digital 
image are recording from capacity and a data transfer rate. Then, DVD appeared and it makes playback possible for 
one movie in the same size as CD by about the same quality as television. DVD of this next generation attracts 
expectation as key technology of multimedia, even if it is in these DVD media, as previous CD comes out so and 
there was, postscript mold media (DVD-R) and rewriting whose user can write in information only once are possible 
(DVD-RAM) — etc. — development is desired and current utilization is being carried out The flow to the further 
large-capacity-izing of a write once optical disk is indispensable. Although the flow to short-wavelength-izing of 
semiconductor laser is sudden and the record material development which can respond to current [ whose 400- 
550nm utilization is in prospect 1 and it is also pressing need, with the record ingredient conventionally put in 
practical use by media, it cannot respond in optical property top wavelength, but new ingredient development is 
needed. 

[0005] 7. However, in the mass postscript type light disc system (DVD-R) by which current development is carried 
out, the oscillation wavelength of the laser used is in 630-685nm, and the record object is set up so that it can 
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record and reproduce on the above-mentioned wavelength. From now on, in connection with increase of amount of 
information, the flow to large-capacity-izing of a record medium will be indispensable. Therefore, it is also expected 
easily that it happens inevitably that the laser wavelength used for record and playback short-wave I ength-izes. 
however, the solubility over an organic solvent is high, it excels in lightfastness and preservation stability, and the 
record ingredient which can be recorded and reproduced is now in the optical pickup using laser 550nm or less — 
the present condition is not developed. 

[0006] 8. The oscillation wavelength of the laser used is 630-685nm, and the current DVD disc system is 
constituted so that record and playback can be performed. Large-capacity-izing, record, and short-wavelength-izing 
of playback wavelength are indispensable like [ this system ] the above. Playback is possible even if it has coated 
aluminum on the irregularity of the substrate itself, and, as for current DVD-ROM, future and laser wavelength is 
short-wavelength-ized, since the wavelength dependency of the reflection factor of aluminum is small. However, 
since [ by which a high reflection factor is obtained from the optical constant and a thickness configuration at 
630nm - 685nm using the coloring matter which as for DVD-R, has the maximum absorption wavelength at 500nm - 
650nm at a recording layer ] it has set up like, in a wavelength region 550nm or less, the information which a 
reflection factor has, and cannot respond to short wavelength-ization of laser wavelength, but is recorded and 
reproduced by the current DVD-R system causes the unreproducible situation in a future system. [ very low ] 
[0007] 

[Problem(s) to be Solved by the Invention] The solubility of this invention over an organic solvent applicable to the 
high density light disc system using the blue semiconductor laser which has oscillation wavelength in short 
wavelength compared with the above-mentioned DVD system is high. It can record and reproduce by the record 
ingredient excellent in lightfastness and preservation stability for optical recording media, and the present DVD 
system. And only playback is aimed at offering the record playback approach using the record ingredient and this 
record ingredient of a possible DVD-R record medium also in a next-generation high density light disc system. 
[0008] 

[Means for Solving the Problem] this invention person etc. by considering as the recording layer which uses as a 
principal component the coloring matter which has specific structure as a result of examining wholeheartedly said 
The means for solving a technical problem That it can apply to the high density light disc system using 
semiconductor laser with an oscillation wavelength of 550nm or less a header and by mixing with the organic 
coloring matter used as a record ingredient for DVD-R further the compound of this invention and current, and 
using Record playback was completed by the present DVD system, and the refreshable thing was found out also 
with the above-mentioned high density light disc system corresponding to blue laser, and it resulted in this 
invention. 

[0009] As an organic-coloring-matter compound used for the recording layer of the optical recording medium of this 
invention, what is expressed with the following general formula (1) and/or (2) is mentioned. 
[Formula 2] 




(1) 




(2) 



The alkyl group of the carbon numbers 1-6 in which R1 may have the hydrogen atom or the substituent, and R2 
express among [type the aryl group which may have the substituent, respectively. R3, R4, R5, and R6 express 
independently what was chosen from the group which consists of an alkylamino radical which may have the alkoxy 
group which may have the alkyl group of the carbon numbers 1-6 which may have a hydrogen atom, a halogen atom, 
the hydroxy group, the nitro group, the carboxyl group, and the substituent, and the substituent, the aryl group 
which may have the substituent, an amino group, and a substituent, respectively. R7, R8, R9, R10, R11, R12, R13, 
and R14 express what was chosen from the group which consists of an alkylamino radical which may have the 
alkoxy group which may have the alkyl group of the carbon numbers 1-6 which may have independently a hydrogen 
atom, a halogen atom, a hydroxy group, a nitro group, a carboxyl group, and a substituent, respectively, and the 
substituent, the aryl group which may have the substituent, an amino group, and a substituent X and Y express 
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oxygen or sulfur. ] 

[0010] It is good also as the structure (it is good also as the so-called Ayr sandwich structure which stuck two 
drawing 1 , and good also as adhesion lamination structure) of a write once optical disk shown in drawing 1 as a 
configuration of the optical recording medium of this invention, the high reflection factor structure (it is good also as 
CD-R structure, and good also as adhesion lamination structure) shown in drawing 2 , or structure (DVD-R 
structure) of preparing a recording layer between two substrates shown in drawing 3 . 

[0011] Hereafter, the configuration and its configuration member of the optical recording medium of this invention 
are explained to a detail. 

A recording layer recording layer produces a certain optical change by the exposure of a laser beam, and records 
information by that change, and it needs to contain at least one sort of compounds shown by said general formula 
(1) of this invention, and/or (2) in this recording layer, and it may be used for it in two or more sorts of combination 
in formation of a recording layer. Furthermore, for the purpose of improvement, such as an optical property, record 
sensibility, and a signal property, with other organic coloring matter and a metal, and metallic compounds, it may mix 
or laminate and the above-mentioned coloring matter of this invention may be used. As an example of organic 
coloring matter, poly methine coloring matter, a naphthalocyanine system, a phthalocyanine system, a squarylium 
system, a crocodile NIUMU system, a pyrylium system, a naphthoquinone system, an anthraquinone system 
(indanthrene system), a xanthene system, a triphenylmethane color system, an azulene system, a tetrahydro choline 
system, a phenanthrene system, a TORIFENO thiazin system color, a metal complex compound, etc. are mentioned. 
[0012] If the metal complex which has absorbing power in a long wavelength region, and does not have absorbing 
power in the record ingredient containing the record ingredient which contains said general formula (1) and/or the 
coloring matter of (2) especially or said general formula (1) and/or the coloring matter of (2), and the coloring matter 
that has the maximum absorption wavelength in 500-650nm rather than this record ingredient in a record playback 
wavelength region, aminium coloring matter, potato NIUMU coloring matter, or G MONIUMU coloring matter is mixed, 
since lightfastness will improve, it is desirable. 

[0013] Following compound No.1-32 are shown as a concrete compound equivalent to the following general formula 
(1) used for below by this invention, and (2). However, the compound used by this invention is not limited to these. 
[Formula 3] 




R 6 o 



R 5 



c 



(i) 



R* 



R 2 



R 3 



[0014] 
[Table 1] 



[JF?, 11-078239, A] 



4/21 ^— V 





Ri 


Ri 


R. 


R« 


R s 


R. 


X 


1 


H 


Ph 


H 


H 


H 


H 


s 


2 


H 


Ph 


C 1 


H 


H 


H 


s 


3 


H 


30Me 
40H-Ph 


H 


H 


I 


H 


s 


4 


H 


2C 1 -Ph 


H 


H 


CF, 


H 


s 


5 


H 


Ph 


OCHj 


H 


CH, 


H 


s 


6 


H 


4Me-Ph 


H 


H 


CH, 


H 


s 


7 


H 


Ph 


H 


H 


NO, 


H 


s 


8 


H 


2F-Ph 


H. 


H' 


NO, 


H 


s 


9 


H 


Ph 


OE t 


H 


H 


H 


s 



[0015] 
[Table 2] 
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[0016] 
[Formula 4] 




(2) 



[0017] 
[Table 3] 
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[0018] 
[Table 4] 





Rt 


R. 


R» 


Ri. 


2 7 


C 1 


H 


H 


H 


2 8 


H 


H 


CH, 


H 


2 9 


OMe t 


H 


H 


H 


3 0 


H 


H 


CH, 


H 


3 1 


OBu 


H 


H 


H 


3 2 


OMe> 


H 


H 


H 



[001 9] 
[Table 5] 
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[0020] At least one sort of things chosen from the group which consists of a compound shown, for example by a 
bottom type (A), (B), (C), (D). (E), (F), (G), (H), (I), (J), (K), and (L) as said metal complex are mentioned. 
[Formula 5] 

JL / m x JT (A) 

Among [type, the alkyl group which may have the hydrogen atom and the substituent, an aryl group, or R1 and R2 
join together, and R1 and R2 express a heterocycle radical. ] 
[Formula 6] 

Ri R ± 




(B) 



R* R* 



R1, R2, R3, and R4 express among [type the alkyl group which may have the substituent indirectly combined through 
a divalent hydrogen atom, halogen atom, direct, or connection radical, an aryl group, a cycloalkyl radical, or the 
heterocycle radical that combined mutually and was formed. ] 
[Formula 7] 




(c) 



s s 



X expresses S or CR one R2 among [type. Said R1 and R2 express CN, COR3, COOR4, CONR five R6, SO two R7, 
or an atomic group required to join together mutually and form five membered-rings or six membered-rings. R3, R4, 
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R5, R6, and R7 express the alkyl group or aryl group which may have the substituent. ] 

[0021] 

[Formula 8] 

Ri 



(D) 




I T 
R 5 R* 

R1 t R2, R3, and R4 express among [type the alkyl group which may have the substituent indirectly combined through 
a divalent hydrogen atom, halogen atom, direct, or connection radical, an aryl group, a cycloalkyl radical, or the 
heterocycle radical combined mutually. R5 expresses a hydrogen atom, the alkyl group which may have the 
substituent, the aryl group which may have the substituent, an acyl group, a carboxyl group, or a sulfonyl group. ] 
[Formula 9] 

R 3 _ R 6 R B R x 



R 2 



r 4 



R s 



Rs R4 



(E) 



R1, R2, R3, and R4 express among [type the alkyl group which may have the substituent indirectly combined through 
a divalent hydrogen atom, halogen atom, direct, or connection radical, an aryl group, a cycloalkyl radical, or the 
heterocycle residue combined mutually. R5 or R6 express a hydrogen atom, the alkyl group which may have the 
substituent, the aryl group which may have the substituent, an acyl group, a carbonyl group, or a sulfonyl group. ] 
[Formula 10] 



(F) 



The alkyl group in which R1 and R2 may have the hydrogen atom and the substituent or an aryl group, and R3, R4, 
R5 and R6 express among [type the alkyl group or aryl group which may have the hydrogen atom, the halogen atom, 
and the substituent. ] 




[0022] 

[Formula 1 1] 

Ra. 



R 2 




(G) 



As for O, or S, RI, R2 and R3, X expresses directly the alkyl group, aryl group, or cycloalkyl radical which may have 
the substituent combined through an oxy-radical, a thio radical, or the amino group among [type. ] 
[Formula 12] 

Rx R* 

Rz (H) 




The alkyl group in which X may have the substituent directly combined through an oxy-radical, a thio radical, or the 



[Jr?, 11-078239, A] 



9/21 ^— v 



amino group as for O, or S f R1, R2 and R3, an aryl group or a cycloalkyl radical, and R4 express among [type the 
alkyl group or aryl group which may have the substituent ] 
[Formula 13] 

*- o xe/ o 

, M . (I 3 

O O 






R1 and R2 express among [type the alkyl group which may have the hydrogen atom and the substituent, an aryl 

group, or the heterocycle radical which R1 and R2 combined mutually. ] 

[0023] 

[Formula 14] 

Ri Rx 



(J) 



R1, R2, R3, and R4 express among [type the alkyl group which may have the substituent indirectly combined through 
a divalent hydrogen atom, halogen atom, direct, or connection radical, an aryl group, a cycloalkyl radical, or the 
heterocycle radical combined mutually. ] 
[Formula 15] 



(K) 



R1, R2, R3, and R4 express among [type the alkyl group which may have the substituent indirectly combined through 
a divalent hydrogen atom, halogen atom, direct, or connection radical, an aryl group, a cycloalkyl radical, or the 
heterocycle radical combined mutually. R5 expresses a hydrogen atom, the alkyl group which may have the 
substituent, the aryl group which may have the substituent, an acyl group, a carboxyl group, or a sulfonyl group. ] 
[Formula 16] 




e 

M 



R 2 



(L) 



R* 



R* 



The alkyl group in which R1 may have the substituent or an aryl group, and R2, R3, R4 and R5 express among [type 

the alkyl group or aryl group which may have the hydrogen aiom, the halogen atom, and the substituent. ] 

In said each type, M could express transition metals, such as nickel, Pd, Pt, Cu, and Co, could have a charge, and 

could form the cation and the salt, and other ligands of M may combine it up and down further. 

[0024] The example of said metal complex is shown in the following table. Front Naka and Ph express a phenyl 

group. 

[Table 6] 
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[0025] 
[Table 7] 
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H 


H 


H 





1 6 


(G) 


H 


Ph 


H 





1 7 


(H) 


H 


H 


H 


H 


1 8 


(H) 


H 


H 


H 


H 


1 9 


(I) 


Ph 


Ph 


_ 




2 0 


(J) 


H 


H 


H 


H 


2 1 


(J) 


H 


OCH, 


H 


H 


2 2 


(K) 


H 


H 


H 


H 



[0026] 
[Table 8] 



No. 


HaflJJH 


Ri 


R* 


R, 


R4 


2 3 


(K) 


H 


H 


H 


H 


2 4 


(K) 


H 


CH, 


H 


H 


2 5 


(L) 


CH, 


CH, 


H 


H 
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[Table 9] 
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No. 




R 6 


Re 


X 


M 




1 


(A) 




— 


— 


Cu 


NBu, 


2 


(A) 


— 


— 


— 


N 1 




3 


(B) 


— 


— 


— 


N 1 


NBvu 


4 


(B) 


— 








Cu 





5 


(C) 


— 


— 


o 


Co 


NBii« 


6 


(C) 






s 


N i 


CN 


7 


(D) 


CHjCO 

o 

C 2 H 6 


— 





Pd 


NBu, 


8 


(D) 


CH 8 


— 


— 


N i 


PBu, 


9 


(D) 


CH 8 






P t 


NArru 


1 0 


(E) 


CH 8 


CH 3 




. N i 


NBu« 



[0028] 
[Table 10] 
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No. 




R 6 


Re 


X 


M 




1 1 


(E) 


C,H 5 


C 2 H 5 


— 


P t 


NE t« 


1 2 


(F) 


H 


— 


— 


Pd 


NBui 


1 3 


(F) 


H 


— 


— 


Cu 


NOc t 4 


1 4 


(G) 


— 





o 


Cu 


NBu, 


1 5 


(G) 


— 


— 


o 


N 1 


PBu« 


1 6 


<G> 








s 


N i 


NOc t t 


1 7 


(H) 


— 


— 


o 


N i 


NBu, 


1 8 


(H) 








s 


N 1 


PEt, 


1 9 


(I) 


— 


— 


— 


Pd 


NBu« 


2 0 


(J) 








N i 


NBu« 


2 1 


(J) 








N i 


PEt, 



[0029] 
[Table 11] 



No. 




R 6 


Re 


X 


M 




2 2 


(K) 


CH, 






N 1 


NBu, 


2 3 


(K) 


C4 H( 






N 1 


PBu, 


24 


(K) 


C 4 H, 






Cu 


NOc t t 


2 5 


(L) 


H 






Pd 


NBu, 



[0030] As an example of aminium coloring matter, potato NIUMU coloring matter, or G MON1UMU coloring matter, 
the following are mentioned, for example. 
[Formula 17] 



X m 



(Q) 
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or [ the inside of [type, and / that R1, R2, R3, and R4 are the same ] — or you may differ, the alkyl group which is 
not permuted [ hydrogen, a permutation, or ] is expressed, respectively, X expresses an acid anion, and m is 1 or 2 
A is a radical expressed with a bottom type (S), when a bottom type (R) or m is 2. n of a formula (R) is 1 or 2. 
Moreover, all aromatic series rings may be permuted by the low-grade alkyl group, the lower alkoxy group, the 
halogen atom, or the hydroxy I group. ] 
[Formula 1 8] 



(R) 




(S) 



[0031] The example of said aluminum, potato NIUMU, and a G MONIUMU compound is shown below. Z1 shows the 
radical of a front type (R) among the following table, and Z2 shows the radical of a front type (S), respectively 
[0032] 
[Table 12] 



No. 








10 1 


C 2 H 5 


C2 H5 


C 2 H 5 


10 2 


CH 5 


C S H 6 


C 2 H 6 


10 3 


C» H7 


Cs H7 


C 8 H 7 


104 


C,H T 


C 8 H 7 


Cg H7 


10 5 


C« H» 


C4 H» 


C4 H9 


10 6 


C,H T 


H 


Cj H7 


10 7 


C,H 6 


C 2 H S 


C 2 H 5 


10 8 


C« Hi a 


H 


Ct Hi 3 


10 9 


C» His 


H 


Cb Hi a 


110 


C,H 5 


C a H 6 


C 2 H 6 


111 


C S H 7 


C,H 7 


C 8 H7 
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[Table 1 
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No. 


Ri 


Ra 




112 


C 2 H, 


C2 H5 


C 2 H 8 


113 


C, H 5 


Ca H6 


C2 H& 


114 


C s Hr 


Ca H7 


Ca H7 


115 


C 8 H T 


H 


C,H 7 


116 


C4 H9 


C4 H» 


C4 H9 


117 


C6 Hi 3 


H 


Co Hi 8 



[0034] 
[Table 14] 



its® 

No. 


R« 


A 


X 


m 


10 1 


C,H* 


Z 1, n = 2 


C IO4 




10 2 


C2 H5 


Zl, n= 1 


SbF, 




10 3 


C 3 H7 


Zl, n= 1 


B r 




104 


Ca H T 


Z 1, n = 2 


PF, 




10 5 


C4 H» 


Z 1, n=l 


c 1 o 4 




10 6 


H 


Z 1, n=l 


C IO4 




107 


C,H e 


Z 1, n = 2 


C 1 




10 8 


H 


Z 1, n= 1 


SbF, 




10 9 


H 


Z 1, n= 1 


c 1 o 4 




110 


C, H 8 


Z 1, n=l 


SbF, 




111 


C,H T 


Z 1» n = 2 


c 1 o 4 





[0035] 
[Table 15] 
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No. 


R4 


A 


X 


m 


112 


C,H S 


Z 2 


PF, 


2 


113 


C,H 6 


Z2 


C IO4 


2 


114 


C 8 H 7 


Z 2 


SbF, 


2 


115 


H 


Z 2 


As F, 


2 


116 


C4 H9 


Z2 


I 


2 


117 


H 


Z 2 


C 1 O4 


2 



[0036] As an example of a metal and metallic compounds, In, Te, Bi, Se, Sb, germanium, Sn, aluminum, Be, Te02, 
SnO, As, Cd, etc. are mentioned, and each can be used with the gestalt of distributed mixing or a laminating. By 
mixing the coloring matter which has the absorption maximum wavelength in 500nm - 650nm especially, and the 
coloring matter of this invention, blue laser can constitute a refreshable DVD-R medium from the present DVD 
system that it can record and reproduce. Furthermore, into the above-mentioned color, distributed mixing of a 
various ingredient or various siiane coupling agents, such as polymeric materials, for example, ionomer resin, 
polyamide resin, vinyl system resin, naturally-ocurring polymers, silicone, and liquid rubber, etc. may be carried out, 
and a stabilizer (for example, transition metal complex), a dispersant, a flame retarder, lubricant, an antistatic agent, 
a surfactant, a plasticizer, etc. can be used together for the purpose of property amelioration. 

[0037] As the formation approach of a recording layer, the usual means, such as vacuum evaporations sputtering, 
CVD, or solvent spreading, can perform. When using the applying method, the above-mentioned color etc. can be 
dissolved in an organic solvent, and it can carry out with the coating method of common use, such as a spray, roller 
coating, DIPINGU, and spin coating. Generally as an organic solvent used, a methanol, ethanol, isopropanol, Which 
alcohols, an acetone, a methyl ethyl ketone, a cyclohexanone, Amides, such as which ketones, N.N- 
dimethylformamide, and N,N-dimethylacetamide Sulfoxides, such as dimethyl sulfoxide, a tetrahydrofuran, Ether, 
such as dioxane, diethylether, and ethylene glycol monomethyl ether, Ester, such as methyl acetate and ethyl 
acetate, chloroform, a methylene chloride, Aliphatic series halogenated hydrocarbon, such as a dichloroethane, a 
carbon tetrachloride, and trichloroethane Hydrocarbons, such as cellosolves, such as aromatic series, such as 
benzene, a xylene, monochlorobenzene, and a dichlorobenzene, methoxy ethanol, and ethoxy ethanol, a hexane, a 
pentane, a cyclohexane, and a methylcyclohexane, are mentioned. 1 00A — 1 0 micrometers 200A — 2000A is 
preferably suitable for the thickness of a recording layer. 

[0038] By mixing the coloring matter which has the absorption maximum wavelength in 500nm - 650nm, and the 
coloring matter of this invention, it can record and reproduce by the current DVD system. When it constitutes a 
refreshable DVD-R medium from blue laser, and the mixing ratio of a front type (1) and/or the coloring matter of (2), 
and the coloring matter that has the absorption maximum wavelength in 500nm - 650nm coloring matter =10 which 
has the absorption maximum wavelength in a front type (1) and/or the coloring matter of (2) / 500nm - 650nm / 
100 - 90/100 — it is 40 / 100 - 20/100 preferably, and 300A - 3 micrometers are 400A - 2000A preferably as 
thickness of a recording layer. 

[0039] In this invention, when the coloring matter which has the absorption maximum wavelength in 500nm - 650nm, 
and the coloring matter of this invention are mixed and it constitutes a refreshable DVD-R medium from blue laser, 
usable coloring matter can be used for DVD-R as it is as the coloring matter. The following is mentioned as a 
desirable example of the coloring matter which has the absorption maximum wavelength in 500nm - 650nm. 
[0040] ** cyanine **** shown by the bottom formula (3) — [Formula 1 9] 

McMe Me Me 




(3) 



Me Me 



(Inside of a formula, X: Acid anion.) In addition, condensation of the ring may be carried out to other rings, and it may 

be permuted by alkyl, the halogen, the alkoxy group, and the acyl group. 

[0041] ** porphyrazine **** shown by the bottom type (4) or (5) — [Formula 20] 



[JP, 11-078239, A] 



17/21 ^— v 




(4) 



(The inside of a formula, M1:nickel, Pd, Cu, Zn, Co, Mn, Fe, TiO, VO.) R1-R8: Express independently what was 
chosen from the group which consists of the straight chain or the branching alkyl group, the cycloalkyl radical, aryl 
group, and alkoxy group of the carbon numbers 3-12 which may have the substituent, respectively. 
[0042] 
[Formula 21] 



(5) 



R G R7 

(The inside of a formula, M2:Si, germanium, In, Sn.) R1-R8: It is the same as the above. R9, R10:-OSiRaRbRc, - 
OCORa, -OPORaRb. Ra, Rb, Rc: The alkyl group of carbon numbers 1-10, an aryl group. The benzene ring may have 
the substituent in addition to said X9 - X12, and the substituent of the benzene ring in that case is hydrogen or a 
halogen. 

[0043] ** It is one sort of the azo metal chelate compound of the azo system compound and metal which are shown 
by the bottom type of azo metal chelate compound (6), and (7), or two sorts or more, and nickel, Pt, Pd, Co, Cu, Zn, 
etc. are mentioned as a metaled desirable example. 
[0044] 

[Formula 22] 

A — * - — B a—-- - — • B 

N C C C 



(6) 



(7) 



(A expresses among a formula the residue which becomes together with the carbon atom and nitrogen atom which it 
has combined, and forms heterocycle, and B expresses the residue which becomes together with two carbon atoms 
which it has combined, and forms a ring or heterocycle.) X expresses the radical which has active hydrogen. 
[0045] Only when performing record playback from a substrate side as a **** substrate for substrates, it must be 
transparent to the laser used, and a substrate does not need to be transparent when performing record and 
playback from a recording layer side. As a substrate ingredient, plastics, such as polyester, acrylic resin, a 
polyamide, polycarbonate resin, poiyolefin resin, phenol resin, an epoxy resin, and polyimide, or glass, a ceramic, or a 
metal can be used. In addition, the preformat of an address signal etc. may be formed in the front face of a 
substrate at the guide rail for tracking, and a guidance pit and a pan. 

[0046] An under-coating layer under-coating layer is used for the purpose of formation of improvement in the 
preservation stability of barriers, such as improvement in ** adhesive property, ** water, or gas, and ** recording 
layer, improvement in ** reflection factor, protection of the substrate from ** solvent, ** guide rail, a guidance pit, 
and a pre format etc. As opposed to the purpose ** Polymeric materials, for example, ionomer resin, polyamide 
resin, various high molecular compounds, such as vinyl resin, natural resin, naturally-ocurring polymers, silicone, and 
liquid rubber, — and A silane coupling agent etc. can be used and the purpose of ** and ** is received. In addition 
to the above-mentioned polymeric materials An inorganic compound, For example, there are SiO, MgF, Si02, TiO, 
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ZnO, TiN, SiN, etc., and a metal or semimetal, for example, Zn, Cu, nickel, Cr, germanium, Se, Au, Ag, aluminum, etc., 
can be used further, moreover, the thing for which a metal, for example, aluminum, Au, Ag, etc., the organic thin film 
which has metallic luster, for example, methine dye, a xanthene system color, etc. can be mentioned to the purpose 
of **, and ultraviolet-rays hardening resin, heat-curing resin, thermoplastics, etc. are used to the purpose of ** and 
** — things are made. As thickness of an under-coating layer, 0.01-30-micrometer 0.05-10 micrometers are 
preferably suitable. 

[0047] A metallic reflective layer metallic reflective layer has the point of a reflection factor and productivity to 
most desirable Au, Ag, and aluminum, although a metal, semimetal, etc. from which a high reflection factor is 
obtained alone and which are hard to be corroded are mentioned and Au, Ag, Cr, nickel, aluminum, Fe, Sn, etc. are 
mentioned as an example of an ingredient, and these metals and semimetal may be used independently and are good 
also as two sorts of alloys. Vacuum evaporationo, sputtering, etc. are mentioned as a film forming method, and 50- 
5000A is 100-3000A preferably as thickness. 

[0048] A protective layer, a substrate side rebound ace court layer protective layer, and a substrate side rebound 
ace court layer are used for the purpose of improvement in the preservation stability of ** recording layer 
(reflective absorption layer) which protects ** recording layer (reflective absorption layer) from a blemish, dust, dirt, 
etc., improvement in ** reflection factor, etc. To these purposes, the ingredient shown in said under-coating layer 
can be used. Moreover, as an inorganic material, SiO, Si02, etc. can be used and heat softening properties, such as 
polymethyl acrylate, a polycarbonate, an epoxy resin, polystyrene, polyester resin, vinyl resin, a cellulose, aliphatic 
hydrocarbon resin, natural rubber, styrene butadiene resins, chloroprene rubber, a wax, an alkyd resin, drying oil, and 
rosin, and thermofusion nature resin can also be used as an organic material. It is ultraviolet-rays hardening resin 
which was excellent in productivity as most desirable example among the above-mentioned ingredients. 0.01-30- 
micrometer 0.05-10 micrometers are preferably suitable for the thickness of a protective layer or a substrate side 
rebound ace court layer. Said under-coating layer, a protective layer, and a substrate side rebound ace court layer 
can be made to contain a stabilizer, a dispersant, a flame retarder, lubricant, an antistatic agent, a surfactant, a 
plasticizer, etc. like the case of a recording layer in this invention. 

[0049] a glue line — a transparent high molecular compound can be used. Especially a desirable thing is hot melt 
mold (thermofusion mold) adhesives, ultraviolet curing mold adhesives, or adhesion material in this invention. 
Ultraviolet curing mold adhesives are adhesives which a radical polymerization starts and hardens by UV irradiation. 
Generally the presentation consists of (1) acrylic oligomer, (2) acrylic monomer, a (3) photopolymerization initiator, 
and (4) polymerization inhibitor, oligomer is a polyester system, a polyurethane system, epoxy system acrylic ester, 
etc., and a photopolymerization initiator can use a benzophenone, the benzoin ether, etc. Adhesive strength 
discovers [ the thermoplastics of an ordinary temperature solid-state ] hot melt adhesive by the physical change of 
thermofusion and cooling solidification to liquid glue hardening by solvent vaporization or the reaction, and adhesive 
strength being discovered. EVA, a polyester system, a polyamide system, a polyurethane system, etc. can be used 
for hot melt adhesive. Adhesion material has viscoelasticity in ordinary temperature, and pastes it up strongly to 
both an adherend and a base material, and after adhesion has cohesive force for a long period of time. Polyvinyl 
ether, a polyisobutylene, SBR, isobutylene isoprene rubber, chloroprene rubber, a vinyl chloride-vinyl acetate 
copolymer, chlorinated rubber, a polyvinyl butyral, etc. can be used as adhesion material. 
[0050] 

[Example] Hereafter, the example of this invention is shown. However, this invention is not limited to these 
examples. 

[0051] On example 1 thickness and a 0.6mm injection-molding polycarbonate substrate, a depth of 760A, The half- 
value width of 0.25 micrometers and a track pitch 0.65micrometer guide rail are formed in an acrylic photopolymer. 
On this substrate, spinner spreading of 2 of compound No.6/ 2', and the 2"-trifluoro ethanol solution is carried out. 
The recording layer with a thickness of 450A was formed, this recording layer was ****ed inside and the smooth 
injection-molding polycarbonate plate with a thickness [ other ] of 0.6mm was used as the lamination record medium 
at the Ayr sandwich structure. 

[0052] No.8, and 14, 19 and 21 were used instead of compound No.6 in the two to example 5 example 1, and the 
record medium was formed completely like the example 1. 

[0053] six to example 8 example 1 — a recording layer — compound No.6 and metal complex compound No. — 
weight ratio: 1 / 0.3 mixing distribution of 2, 8, and the example 103 of an aminium compound were carried out, it 
formed, and others formed the record medium completely like the example 1. 

[0054] The record medium was formed completely like the example 1 in the example of comparison 1 example 1 
except having used the compound shown below instead of compound No.6. The following compound (T) is coloring 
matter currently used for CD-R. 
[Formula 23] 



H 3 C CH 3 h 3 C CH 3 




CH 3 CH 3 
[0055] The evaluation trial was performed for the record medium of said examples 1-8 and the example 1 of a 
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comparison on condition that the following, and the result was shown in the following table 16. 

<record conditions> — laser oscillation wavelength: — 430nm record frequency: — 4.4MHz record linear velocity: - 
- 3.0 m/sec <playback condition> laser oscillation wavelength: — 430nm re-power — continuation light scanning 
bandwidth [ of 0.5-0.7mW ]: — light-proof [ 30kHz <light-proof test-condition> ] test: — 40,000Lux, Xe light, and 20 
hour continuous irradiation preservation test85 degree C 85% 720-hour neglect [0056] 
[Table 16] 











(%) 


C/NJt 
(dB) 


KM* 

{%) 


C/NJt 
(dB) 


SI** 

{%) 


C/NJt 
(dB) , 




19 


49 


15 


. 44 


17 


47 


M%m JA. Ml r\ 


20 


49 


16 


46 


18 


47 


^£86093 


20 


49 


17 


45 


17 


46 




19 


48 


16 


44 


17 


45 


■* 1 1 J A ■ /el r- 


19 


49 


16 . 


46 


18 


47 




19 


49 


17 


46 


17 


47 


mmmi 


19 


48 


17 


46 


17 


47 




18 


48 


17 


46 


16 


46 


itwu 


.14 


42 


7 




12 


40 



[0057] On an injection-molding polycarbonate substrate with an example 9 thickness of 0.6mm, a depth of 1000A, 
The half-value width of 0.25 micrometers and a track pitch 0.65micrometer guide rail are formed in an acrylic 
photopolymer. On this substrate, spinner spreading of the liquid which dissolved example No.of compound 1 in the 
mixed solution of a methylcyclohexane, 2-methoxyethanol, a methyl ethyl ketone, and a tetrahydrofuran is carried 
out, and an organic-coloring-matter layer with a thickness of 580A is formed. Subsequently The reflecting layer of 
2000A of gold was prepared by the spatter, the 5-micrometer protective layer was further prepared in the acrylic 
photopolymer on it the polycarbonate substrate with a thickness [ other ] of 0.6mm was carried out inside, was 
stuck, and it considered as the record medium. 

[0058] In the ten to example 13 example 9, instead of compound No.1, compound No. 13. and 16, 17 and 24 were 
used and the record medium was obtained completely like the example 9, respectively. 

[0059] 14 to example 16 example 9 — a recording layer — compound No.4 — metal complex compound No. — 
weight ratio:1 / 0.3 mixing distribution of 13, 22, and the example 1 16 of an aminium compound were carried out, it 
formed, and others formed the record medium completely like the example 1 . 

[0060] In the example of comparison 2 example 9, as an organic thin film, the compound (T) of the example 1 of a 
comparison was used instead of compound No.1, and it considered as the record medium. 

[0061] In the example of comparison 3 example 9, as an organic thin film, the bottom-type (U) compound was used 
instead of compound No.1, and it considered as the record medium. A bottom-type (U) compound is coloring matter 
currently used for CD-R. 
[Formula 24] 
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[0062] <record conditions> — laser oscillation wavelength: — 430nm record frequency: — 4.4MHz record linear 
velocity: — 2.7 m/sec <playback condition> laser oscillation wavelength: — 430nm playback power: — continuation 
light scanning bandwidth [ of 0.5-0.7mW ]: — 30kHz [0063] The evaluation result of said examples 9-16 and the 
examples 2-3 of a comparison is shown in the following table 1 7. 
[0064] 
[Table 1 7] 





*o m m 




Btstm%) 


C/N (dB) 




C/N (<JB) 
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5 2 


6 0 


47 




6 2 


5 0 


6 0 


4 8 




64 


5 1 


6 1 


4 8 




64 


5 2 


6 0 


4 7 


mmm3 


64 


5 2 


6 0 


4 7 




6 3 


5 2 


6 2 


5 0 




6 2 


5 0 


6 2 


5 0 




6 2 


49 


6 2 


4 9 




7 


mas*m 


7 




JtttM3 


1 1 


3 8 


1 0 


3 2 



[0065] On an injection-molding polycarbonate substrate with an example 17 thickness of 0.6mm, a depth of 760A, 
The half-value width of 0.38 micrometers and a track pitch 0.8micrometer guide rail are formed in an acrylic 
photopolymer. On this substrate, compound No.1 and compound No.8 of the example 1 of a comparison are mixed by 
the weight ratio 0.6:1. Spinner spreading of the liquid which dissolved this in a methylcyclohexane, 2- 
methoxyethanol, the methyl ethyl ketone, and the tetrahydrofuran mixed solvent is carried out, and an organic- 
coloring-matter layer with a thickness of 650A is formed. Subsequently The reflecting layer of 1 500A of silver was 
formed by the spatter, the 5-micrometer protective layer was further prepared by the acrylic photopolymer on it, 
this recording layer was carried out inside and the smooth injection-molding polycarbonate plate with a thickness 
[ other ] of 0.6mm was used as the lamination record medium. 

[0066] 18 to example 19 example 17 — a recording layer — instead of [ of compound No.1 ] — respectively — No. 
— the record medium was obtained completely like the example 17 except having used 17 and 24. 
[0067] The record medium was obtained completely like the example 17 in the example 20 example 17 except having 
used the compound (U) of No.24 and the example 3 of a comparison for the recording layer instead of the compound 
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(T) of compound No.1 and the example 1 of a comparison, respectively. 

[0068] Only the compound of the type before the example 1 of a comparison (T) obtained the record medium for the 
organic recording layer like the example 17 only as a compound of the type before the example 3 of a comparison 
(U) in the four to example of comparison 5 example 1 7, respectively. 

[0069] It records on the record medium of said examples 17-20 and the examples 4-5 of a comparison by the laser 
oscillation wavelength of 635nm, and record linear velocity 3.0 m/sec, and reproduces with continuation light (the 
laser oscillation wavelength of 650nm and 430nm, and playback power:0.5-0.7mW), and the continuation light of 
scanning bandwidth:30kHz semiconductor laser, and the result is shown in the following table 18. 
[0070] 
[Table 18] 
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C/N (dB) 




C/N (dB) 
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6 5 


5 5 


1 6 


46 




6 5 


5 5 


.14 


44 




6 6 


56 


1 6 


4 6 




6 7 


5 6 


1 5 


4 5 




7 1 


6 0 


7 




itmss 


7 0 


5 9 


1 0 


3 2 



[0071] 

[Effect] Before using it by this invention, coating by spreading is possible for a formula (1) and/or (2) compounds, 
and it is the thing excellent in lightfastness and preservation stability, and the optical information record medium 
using this compound can offer the high density optical disk corresponding to the blue laser which suits industrially. 
The optical information record medium which could record, could be reproduced by the laser beam of a wavelength 
region 550nm or less by claim 1, and was excellent in lightfastness and preservation stability can be offered. Even if 
it can use it as a DVD-R in a present condition system with the record medium of claim 2 and becomes a next- 
generation high density light disc system corresponding to blue laser, a refreshable information record medium can 
offer the recorded information. Claim 3 is the optimal configuration of the record medium of claims 1 and 2, and a 
high-definition signal property becomes recordable. The high-reliability optical recording medium which raised 
lightfastness can be offered by claims 4 and 5. By claim 6, it becomes the high density record corresponding to blue 
laser, and reproducible. Even if it could use it as a DVD-R in a present condition system and became a next- 
generation high density light disc system by claim 7, it became refreshable record and reproducible about the 
recorded information. 



[Translation done.] 
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HtFiES-itlCteOT. MliN K Pel, Pt, Cu, Co [S6] 



No 












1 

J. 




i 11 


P h 

XT 11 






2 


(A) 










3 


(B) 


c 1 


H 


c 1 


c 1 


4 


<B) 


H 


OCH3 


H 


H 


5 


(C) 










6 


(C) 










7 


(D) 


H 


OCH» 


H 


H 


8 


(D) 


H 


H 


H 


H 


9 


(D) 


H 


CH 8 


H 


H 


1 0 


(E) 


H 


H 


H 


H 


1 1 


(E) 


H 


OCH3 


H 


H 



[0 0 2 5] 



40 m 7 ] 



( 11 ) 



4#I3 S F1 1 -7 8 2 3 9 
20 



No. 




R. 


R» 


Rj 


R4 


1 2 


(F) 


C,H S 


H 


H 


H 


1 3 


(F) 


C,H 6 


H 


H 


H 


14 


(G) 


H 


H 


H 




1 5 


(G) 


H 


H 


H 


— 


1 6 


(G) 


H 


Ph 


H 


— 


1 7 


(H) 


H 


H 


H 


H 


1 8 


(H) 


H 


H 


H 


H 


1 9 


( I ) 


Ph 


Ph 


— 


— 


2 0 


(J) 


H 


H 


H 


H 


2 1 


(J) 


H 


OCH, 


H 


H 


2 2 


(K) 


H 


H 


H 


H 



[0 0 2 6] [S8] 



No. 




Ri 


R2 


Ra 


R 4 


2 3 


(K) 


H 


H 


H 


H 


24 


(K) 


H 


CH a 


H 


H 


2 5 


(L) 


CH S 


CH 8 


H 


H 



[0 0 2 7] 



[SI9] 



( 12 ) ft&lW-l 1 - 7 8 2 3 9 

21 22 



No. 






Re 


X 


M 




i 


(A) 








Cu 


NBu, 


2 


(A) 








N 1 




3 


(B) 








N 1 


NBu, 


4 


(B) 








Cu 




5 


(C) 


— 


— 


O 


Co 


NBu, 


6 


(C) 






S 


N 1 


CN 


7 


(D) 


CH,CO 
O 
Ci H s 


— "* 




Pd 


NBu, 


8 


(D) 


CH S 






N 1 


PBu, 


9 


(D) 


CH, 






P t 


NAiru 


1 0 


(E) 


CH a 


CH, 




N 1 


NBu, 



[0 0 2 8] [£10] 



( 13 ) 



[0 0 2 9] 



23 



$#B9¥1 1 -7 8 2 3 9 
24 



No. 


tmim 


Rs 


R» 


X 


M 




1 1 


(E) 


C,H t 


C,H 6 




P t 


NE t« 


1 2 


(F) 


H 






Pd 


NBu« 


1 3 


(F) 


H 






Cu 


NOc t 4 


1 4 


(G) 






o 


Cu 


NBu« 


1 5 


(G) 






o 


N i 


PBu 4 


1 6 


(G) 






s 


N 1 


NO c t 4 


1 7 


(H) 






o 


N i 


NBvw 


1 8 


(H) 





— 


s 


N i 


PEt ( 


1 9 


(I) 








Pd 


NBu, 


2 0 


(J) 








N i 


NBu« 


2 1 


(J) 








N i 


PEt, 



[ii 1 ] 



No. 




R 5 


R, 


X 


M 




2 2 


<K) 


CH, 






Ni 


NBu, 


2 3 


(K) 


C 4 H, 






N i 


PBu« 


24 


(K) 


C 4 H» 






Cu 


NOc t« 


2 5 


(L> 


H 






Pd 


NBu, 



[0 0 3 0] 75^AM. -ft-OAfeltfcliy 40 §*(fe>tt£. 




Xm 



(Q) 



CzttU R,. R j % R 8 , IMim&frSJ&llHtt-sTli /tli2T$>-5. AliTlC (R) , SifclimA* 2 Olf^lC 
Tt>«fc<> ■€-tl j e r n7k^*feliffi^ ! bb<li*a»07 liTit (S) -e£t*>$n-5ST-&-5. st (R) <Dnit1 



( 

25 

[<bi 8] 



) 1#BfW 1 1 -7 8 2 3 9 

26 

[0 0 3 1 ] mtl7JUS.-C A. -ftr^A. v-f^EJZ. 

(r) os, Ztfimi^ (s) os^-tn-en^-r. 

[0 0 3 2] 
MM 2] 




(S) 



No. 


Ri 


Ri 


R3 


10 1 


C 3 H B 


Hb 




10 2 


C 2 H fi 


CoHs 


CjHr 


10 3 


C«H» 

v>3 I 17 


C3 H7 


Cs H7 


10 4 


C 3 H 7 


C3 H7 


C 8 H 7 


10 5 


C 4 H B 


C 4 H* 


C4 Hb 


10 6 


C S H T 


H 


Ca H 7 


10 7 


C,H 6 


C 2 H 5 


C 2 H B 


10 8 


Ce Hi» 


H 


C« Hi a 


10 9 


Ce Hu 


H 


Cb Hi a 


110 


C,H S 


C a H 5 


Cj H5 


111 


C S H T 


C 8 H 7 


C,H T 



[0 0 3 3] 



[in] 



( 15 ) 



45KRI1 1 - 7 8 2 3 9 
28 



No. 


Ri 


R. 


Ra 


112 


C,H 6 


C,H 8 


C,H 5 


113 


C 2 H 6 


C,H S 


C,H 6 


114 


C,H r 


C,H, 


C.H, 


115 


C,H T 


H 


C,H r 


116 


Ct H» 


C4 H» 


C4 H9 


117 


C« Hi » 


H 


Ce His 



[0 0 3 4] m 1 4 ] 



No. 


R« 


A 


X 


m 


10 1 


C,H 6 


Zl, n = 2 


c 1 o 4 




10 2 


C,H 6 


Zls n=l 


SbF 6 




10 3 


C S H T 


Z 1, n=l 


B r 




104 


C,H r 


Z 1, n = 2 


PF 6 




10 5 


C4 H9 


Z 1, n=l 


C 1 O4 




10 6 


H 


Zl, n=l 


C 1 O4 




10 7 


C,H 6 


Z 1, n = 2 


C 1 




10 8 


H 


Z 1, n= 1 


SbF, 




10 9 


H 


Z 1, n=l 


C 1 O4 




1 1 0 


C* H 6 


Zl, n= 1 


SbF e 




111 


C a H 7 


Z 1, n = 2 


C IO4 





[0 0 3 5] 



[311 5] 



( 16 ) 



29 



1 1 - 7 8 2 3 9 

30 



No. 




A 


X 


m 


112 


CH S 


Z2 


PF. 


2 


1 1 3 


C, H, 


Z2 


C 10< 


2 


114 


C,H, 


Z2 


SbF, 


2 


115 


H 


Z2 


AsF, 


2 


116 


C« H» 


Z 2 


I 


2 


117 


H 


Z 2 


c io 4 


2 



[0 0 3 6] &Jg. &JKt^3<D0lJi:U-rii In, T 
e, B i, Se, Sb, Ge, Sn, A I , Be, Te 
O,, SnO, As, Cd, ^tl^tt 

5 0 0 n m~ 6 5 0 n mlCi»iRS^a{^$Wf -Sfe 

v^ATfEii, S£#5J1tgT, ^ffel/- tfTfl^ 

3->, «tt:*A/«££<Dffi*(0#^t>U<li->^>ay 

mm. &&m±m. nwf&m* ^immtaizz-mzm 
[0037] ^msom^m t. iyXitmm. uny* 

n-5W«SS«5<!:L/Tii-^ic>^y-;i/, x*y-;u, 
5MUx^u<rh>. v^p^^-y-y >, ^£(D<7-h> 

$S, N, N-v^^MxJUATS K, N, N-y/W 

Me M e 



^©x^-t^me, ^pp*;i>a. Jgfk^ux v^p 

/\n?><ktfNbMfca. *->u->, tyi-p 

20 P^>-tf>, v^PP^>tf>, JSt'O^SiK&S, ;* h 
+ ->x^y-;k x h+yi^/-Mt'fi)tPV^ 

©SlJ^lil 0 0 A~ 1 0 Mm, ST£Kli2 0 0 A~2 
0 0 0 A^ig^T^'S. 

[0 0 3 8] 5 0 0 nm~6 5 0 nmlcqRiRS^iKS* 

©DVDv^ATIES, nS.tf-ZSm.-Q. frlliGil' - 
■tfTS^5JtE*DVD-RJK<**«fi£l>-*i«^, gJiC 
30 (1 ) fcjctf/gifcli (2) 05fe^<t:5 0 0 nm~6 5 
0 nm|Ci»»RS^:»S*Wr*feSli:(D;g^J:bIJ, ffl>5£ 

( 1 ) fc<fctf/£;tli ( 2 ) OOfefSt/ 5 0 0 n m~ 6 5 
0 nmlCi!RjRS^a?S«:^-r-5fe^= 1 0/1 0 0~9 
0/1 00. »£U<I*4 0/1 00~2 0/1 00T 
&yESS(DJl*.«tUTIJ3 0 0 A~3 Mm, #$L< 
(i4 0 0 A~2 0 0 0 AT&-5. 

[0 0 3 9] #fgHH(C*5l\T, 500nm~650nm 

^fe U-if TS^pI^ D V D - R 
40 -trofe^ibTDVD-RlCffifflnltg^feJg^^-O 
tttffltSCi^TtS. 5 0 0 nm~6 5 0 n mlC 
^8^Ril^:iffi^(D^.•5fe3i^(0^^*Ul^^J<!:LTIi, JUT© 

[0 0 4 0] <DT5t (3) TS3tl4y7->fel 
[fcl 9] 



MeMe Me Me 



(3) 



I 

M e 



Me 



( 17 ) 1 - 7 8 2 3 9 

31 32 
(st«K X :K7-*>. ^Sg8liffe©5?SaS<t [0 0 4 1 ] ©TiC (4) Sfcli (5) 

«i£$nTUTt>&<. *fc7;u+;k /\py>, 7;u 7*7 infest 

R 3 Ri 




(4) 



(xt*. Mi : N i, Pd. Cu, Zn. Co, Mn, 7<HO*->S«fc V t£&mfr*>MttWt >b<D ) 

Fe, TiO, V0 0 R,~R. : *tl?tl&l2.UT. B [0 0 4 2] 

&S£WUTOT>bllO@eSSl33t3~1 2 0|IilfeL<tt: Hb2 1 ] 

«-«7;u+;ws. ->0P7;Hr;us, 7'J-;Hfcj;ut 

R 3 Rz 




(5) 



Rg R7 



(SC^> M 2 : S K Ge, In, Sn. R t — R 8 : flO 
ffilClHlCo R 9 * Ri. :-OS i RaRbRc, -OC 
OR a, -OPORaRbo Ra, Rb, R c : MStSft 

[0043] <3>:rV£Ji*u-Mt&^ 

A ' — *B 

( ^ c " N=N -% ) 

N C 
(6> 



30 Tit (6) fc«fc^ (7) -vm^n^T^mt^ii^m 
£(D7V±m*u- Httx<&<D 1 axis, 2aju_tx-& 

U^Jlro»SUlN^iUT(iN i . Pt, Pd. Co, 

cu, z rxttzwmf e>n-s. 

[0 0 4 4] 
[<b2 2] 

Y X 
(7) 



[0 0 4 5] SIS 



50 [0 0 4 6] T3I#JS 



( 18 ) 



33 



'J 7 5 Kfflflg. fcfxJMHIil. ^SSfiiBi. ^MS^, -> 
'Ji-X £#^Afc<t'eDfi*0!S#*<b^!i;5tf. -> 
5>*y:/y >^3J&<h*£^3;:«!:*<T£, @&tf© 

X(4. S i O. MgF, S iOi, TiO, Z n O. T 10 
i N. S i Ntt&PfcU. $e.lC&J!Xli^S^ 
(4, Zn, Cu, N i , C r . Ge, Se, Au, A 
g. A I, teH&m^ZC X. SXDBMIC 

WUTI4AB. 0"J*.l4, A I. Au. Agf^ ±Wk% 

i*^*m®*b8jflt. &?nbtiiii§. m^m&wmm&m^ 

T^I^JSODMJliUTISO. 0 1 
~3 0/im, #£U<I40. 0 5~10(im*fIiT* 
•5. 20 

[0047] ±ms.mm 

g. Cr, Ni, A I, Fe. S n &<!:#^t;f £ft§ 

a*. &mm. ^it©^^e.Au. a 8 . a i ^itj? 

<. 2i©^iUTt>gl\. BUBBLE <!: LTI4&*. 
a/t9*y>^tt£jm*M r 6tl. SitJ?£:UTI4 5 0~5 
0 0 0A. #*U<141 0 0~3 0 0 0 ATS*. 
[0 0 4 8] ffS». S«®A-H3-h« 30 

«) £«, *□ y. ,^ft?^e>«Hi»-«, @ie»a as 

W£UT<£ffl£ft5. Cft£<D§tt)l;:*tL,T(4. HUIET 
f4<bLT. S i O. S i O,, fc^fc/BU-SCihtfT 

*'*-K xtf*->fflim, tfy*^u>, *yx*7\>u 
mat. t=.;nM». -tr^o-*. mmmmfamwm. 

iMbtfe, aSI»14«JIt ! bfflO-5Cl<»:^T$-5. ±IE***4 
-Sffifctf* Ll^Ji UT(4£&14lc0mfc3gfl.lg6l 
fcfflfllTfcSo #«SXl4gffiM/\- K a - h®©Btl» 
1*0. 0 1~30Mm. »JL<B0. 05~10Atm 
&m£T-&*. *%WlCtJtxT. b51ET3ISS, 
». &tf8ffi®/\-K:i-hJilcl4iESiH<&i^<b^« 
ic. ttt*8J, KHSSJ. itSJ. SfmitSiJ. #® 

[0 0 4 9] £*« 50 



iftlfW 1 1 - 7 8 2 3 9 
34 

£Wfc&5^Hb^!i;&<<£ffiT£>5. **»TWlCff*U 

&*y=fv-. (2) z^u^yv-, o) tftm 

£M*SSJ. (4) m^gtitaya^fc-StxaT. *'J3t 

y;uKx*xjm-e. tftw-SMtumit'o-J? 

SJI4. i«ttffi3SgiJAtjSffJlfl4-*>Si5BlC«t-pTJiS'fbUS* 

n. ^ai@<b©f!is^^b-cg*^^3S-r«'b©-e^ 

*y h>;H>8*ffJl4, eva. #yx*^WR. 
^U75Ki. Ttfy^l^V^fcfflU-SCitfTi* 

5. w*«<bUT^y t-;ux— T^k *u-fv^i/ 
>. sbr, zfl-JUziA. ?aa7ls>3A. IStf-It 
t*#tm^f*. ig^bzfA. *y t'x^T^-^tf^fflo 

[0 0 5 0] 

[0051] mmm^ 

0. 6mmOWajfiEJB/Hy*-/K^.-hSffi± 
IC. 353 7 6 0 A. fffiHO. 25(im, h^y^hfy 

^o. 6 5 Mmosgrt»*7^ y;u^7^ h^y^?-ic 

TJBfiEU ^S«±(C. ■fb^No. 6 CO 2, 2' , 

2" - HJ7;M-nx*/-;io§ig£;*e>:>-- ^ 
U, US 4 5 0 A<DiSSiJI£J£jiJtU ffe<7)Jl$0. 6 m 

tLfc. 

[0 0 5 2] 2 ~ 5 

WMHTft^«No. 6©ftt>yiCNo. 8, 14. 

19,21 sffliNnasfliji <t±< P9«ice«tKi»«^a 
[oo53] mmm 6 ~ 8 

HSS«|J 1 -CiE»B*<b^%lN o . 6 £ftflMt«Mt*4fcN 
o. 2, 8atf7S = ^Aft^1fcfl1 0 3*««lt : 1 
/0. 3a^tft$«TSfSUtt««IMMl <h±<IPJ« 
lClEi?fit<*£Jf$mUfco 
[0 0 5 4] JtCtfll 

HJSfflJ 1 -Cit&Wl No. 6 ovtt> y IC. JUTic^-re^ 
1b«ffll^£l^l4MKffii1 t±<|E]«|cUTfEai«E<** 
?KfiEUrc„ TEfcft* (T) l4CD-RUH!Effl3ftTO 

[-fb2 3] 





ttfflW-l 1 - 7 8 2 3 9 
36 



(T) 



[0055] mznmw 1 ~ 8 as ^tfttnm i <D%zm& 

1 6 \Z7jkLfz* 
<IBS1£#> 

U— : 4 3 0 n m 

: 4 . 4 M H z 
IEIi*§Jj$ : 3. Om/s e c 



U-1fmm^.& : 4 3 0 n m 
H/t9-:0. 5~0. 7m\N0>mmtft 
X*V=.>tfA> HIS : 3 0 K H z 
10 (ifflft^* 

ftOt^* h : 475 L u x, Xe3t. 2 0 B$Eail!f!a»* 
fi??fX h : 8 5 1C 85% 720 B#Pi3«tS 
[0 0 5 6] 

[an 6] 





mm* 








C/KJfc 
(dB) 


(36) 


C/NJt 
(dB) 


(%) 


C/NJt 
(dB) 




19 


49 


15 


44 


17 


47 




20 


49 


16 


46 


18 


47 


3SW«3 


20 


49 


17 


45 


17 


46 




19 


48 


16 


44 


17 


45 




19 


49 


16 


46 


18 


47 




19 


49 


17 


46 


17 


47 




19 


48 


17 


46 


17 


47 




18 


48 


17 


46 


16 


46 




14 


42 


7 




12 


40 



[0057] mmm9 

B2 0. 6 mmcD&taJEKflStfU hSffi±IC. 40 

3?£ 1 0 0 0 A, 4Mfi»S0. 25/im, 

0. 6 5 MmWISrt^$:7'i>U-'HS7* htf'J^-ICT 

JBeEU KSffi±ic. -(b^flfiJN o. i*y^;u->^p 

OT, */ty*;£|C<fcy&2 0 0 0 AOTJSWS^SIt, 
Se>lC^-(D±lC7^ VJls&y* htf'J^-ICTS Km© 
(SHJIfcifcl*. ffeOJl^O. 6mmro7H'J*-7K*-h 



[0058] mt&m 10-13 
nmm 9 -ctt^ta no. 1 ©ftfc u ic-tn-tn. fc^ta 

No. 13. 16. 17, 2 4£ffll\ HJ6P9i^< 

[00 5 9] HJgffy 1 4 ~ 1 6 
H«S0|J 9 TlE§tS£4bci1&N o . 4 lC&JISi<*<b^N 
o. 13. 2 2fc,t^75- CMb&WJ 1 1 6£ltfi 

it: 1/0. 3m£K&t<i*TB!$.is. teitnmmit 
± < mm iciEHjgtt * ra/s l fe„ 

[0 0 6 0] i±80j2 
UStifliJ 9 T^^SIIS iLT. *b£!B) No. 1 ©ftta y IC 
JtlMH 1 ©ft** (T) tfflHTE«i#4l/fc. 



37 

[0061] tt&m 3 

nmm 9 rmtskmrnt ux, its*® n o . 1 ©ttt> u e 

Tit (U) CD<b^£fflUTSEf5&<*<hbfco T5t 
(u) 03<b^(iCD-Ricteffl£ftTO3feire& 

-5. 
Ub2 4] 

t B u 



t B u 



N — C u — N 





( 20 ) ttmW- 1 1 - 7 8 2 3 9 

38 

[0 0 6 2] (fimfkft) 
Is-lf&Mi&m : 4 3 0 n m 
iEi§J3&» : 4 . 4 M H z 

: 2. 7m/s e c <ff£ft#> 
tfS6H»:R : 4 3 0 n m 
S£A7-:0. 5~0. 7 mWOiS&tt 
^+^->W> K*I : 3 0 K H z 

[0 0 6 3] JjftRgtJHifllJ 9 ~ 1 6 tSJiZfttmm 2 ~ 3 CO 
fFfiMS££TS 1 7 
10 [0 0 6 4] 
< u > tSl 7] 



t B u 





*0 M fit 






C/N (dB) 




C/N (dB) 


mm 9 


6 3 


52 


6 0 


4 7 




6 2 


5 0 


6 0 


4 8 




64 


5 1 


6 1 


4 8 




64 


5 2 


6 0 


4 7 




64 


5 2 


60 


4 7 




6 3 


5 2 


6 2 


5 0 




6 2 


5 0 


62 


5 0 




6 2 


4 9 


62 


4 9 




7 




7 




Jfc*W3 


1 1 


3 8 


1 0 


3 2 



[0 0 6 5] SlJSfW 1 7 
J*£0. 6mm©&iai^/-Hg*-/H^-hStS±lCiS 
$ 7 6 0 A, ¥46*10 . 38/itti, h^y^fcfy^O. 
8MmOJSrt3IS:7^U^75i- htf U T-lCTJEfiJc 
U ^StS±lC, -fk^BlNo. 1 <hJ*8ff!l1 0<b£&N 
o. 8££E«J£0. 6 : ITSdL. CM>fJl/-> 

;*ot, ^/t-y^;£ic«tytgi 5 o o Avfcmmzmis. 



50 



l/T, $e>lC-E-0±lC7^U;U^7* htf'JV-T*5 m 
mCSIi^KIJ, •ffeOJISO. 6 mm tttES 

[0 0 6 6] HSI01J1 8-1 9 

mmm 1 7 vtzmm^n^H 0 . 1 coft*> u c. -en 

^tt. No. 17. 2 4 6JB^&Ja*|£3feJtflM 7<t± 

[0 0 6 7] XflEffl 2 0 
HfflgffiJ 1 7 TKHB^fcl^N o . 1 tit&m 1 CD<b^ 



39 

«5 (T) OfttoUIC -tft-eH. No. 2 4 iib&ffl 3 

©<b^ (u) £f?H^]-:wiifS«ieij i 7t±<mmz 

[0 0 6 8] j±80iJ4~-5 

(T) ©fl^*©*. ik^ffiJ 3 (U) (DittiWD 
*<hbT. JtlfeffM 7 <h|5)&|cKfii&<*£m*:. 
[0 0 6 9] fflEftttftl 7-2 O*5j;tf]:t80iJ4~5 



( 21 ) ftfflW- 1 1 - 7 8 2 3 9 

40 

©Efi8M*lCU— !ffSJi;&£6 3 5 nm, EMR&3. 
Om/secTESU $ fclx— iffggj&ft 6 5 0 n m 
fcJ:tf4 3 0 nrru ff^/t?- : 0. 5~0. 7 mWO 
^*-V->^A>K<>i : 3 0 K H zO^SKtU 

— tfoa^Ts^u. -t<o^^T«i 8ic^r. 

[0 0 7 0] 
[Si 8] 







$mm&4 3 0 nmW-lf 


£ft#(X) 


C/N (dB) 




C/N (dB) 




6 5 


5 5 


1 6 


4 6 




6 5 


5 5 


14 


44 




6 6 


5 6 


1 6 


4 6 




6 7 


5 6 


1 5 


4 5 | 


ifc««4 


7 1 


6 0 


7 






7 0 


5 9 


1 0 


3 2 



[0 0 7 1 ] 

[jam *f£sre£ffl-r*iiij5e o) 

(2) fc^Biii. ^sicfc-sn— >?&*im-c. m 

mmzmt^mtxmmizmvn^— tftnt^mm^ 30 

-fXi?*tS«-C#*„ gfjKJSUCfcy 5 5 0 nmJUTcD 

EM*&teT'3Ef|«->*T- AT© DVD-Ri LTffifflT 
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